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Keywords: nanopar-_ Introduction. Currently, neurodegenerative diseases (ND) are the fourth leading cause of 

ticles, gold, mag- death worldwide that pose a great challenge in the development of tools for early diagnosis. 

netite, amyloid pro- Thus, advances in science seek sensitive and selective detection systems and this manuscript 

teins, neurodegenera- — will highlight the importance of nanotechnology. 

tive diseases. Material and methods. A literature review was conducted on the representative findings of 
NPs technologies in neurodegenerative diseases. Articles written in both English and Spanish 
were included. References between 2015-2021 were also taken into account. 
Results. One of the most representative techniques, AUNP was specifically implemented, 
together with a magnetic center composed of magnetite, which has as a specific ligand with 
a C-terminal cysteine domain present in the B-amyloid protein, which adhere directly to the 
surface of the NPs, characterizing the anomalous protein. Subsequently, by means of na- 
nosensors capable of detecting and measuring different concentrations, these pathologies 
are identified at an early stage. 
Conclusions. Today, along with the advent of biotechnology, it has been possible to design 
techniques with NPs that allow the identification of specific mutations and provide diagnosis 
in individuals. In the investigative models of AuNP, it is possible to infer that the capabilities 
that make them representative focus on their magnetism and biofunctionality, by specifical- 
ly binding to amyloid peptides and other ligands present in the protein, which are the major 
components of amyloid plaques used in these studies. 


Cuvinte cheie: nano- NANOPARTICULE DE AUR DIN MAGNETIT PENTRU DETECTIA PROTEINELOR 

particule, aur, ma- AMILOIDEIN BOLILE NEURODEGENERATIVE 

gnetitd, proteine ami- Introducere. In prezent, bolile neurodegenerative (BN) constituie a patra cauzd de deces la 

loide, boli neurode- nivel mondial, reprezintdnd o mare provocare in dezvoltarea instrumentelor de diagnosti- 

generative. care precoce. In acest sens, se fac cercetdri stiintifice care au in vizor sisteme de detectie 
sensibile si selective, de aceea in acest rezumat va fi relevata importanta nanotehnologiilor. 
Material si metode. A fost efectuata o cercetare a literaturii de specialitate cu privire la 
constatarile reprezentative ale tehnologiilor nanoparticulelor (NPs) in bolile neurodegene- 
rative. Au fost incluse articole scrise atdat in engleza, cat si in spaniold. Au fost luate tn consi- 
derare si referinte aparute in 2015-2021. 
Rezultate. Intr-una dintre cele mai reprezentative tehnici, au fost implementate in mod 
specific NPAu (nanoparticule de aur), impreund cu un centru magnetic compus din magne- 
tit, care are ca ligand specific un domeniu cisteinic C-terminal, prezent in proteina B- 
amiloid, acestea aderand direct la suprafata nanoparticulelor, care caracterizeaza proteina 
anormala. Ulterior, prin intermediul nanosenzorilor, capabili sa detecteze si sa mdsoare 
diferite concentratii, aceste patologii sunt identificate tntr-un stadiu incipient. 
Concluzii. Odata cu aparitia biotehnologiei, a fost posibilsa se proiecteze tehnici ce utilizea- 
za NP, care permit, la ora actuald, identificarea mutatiilor specifice si diagnosticul indivizi- 
lor. Gratie modelelor de investigatie cu NPAu, putem deduce ca capacitatile, care le fac re- 
prezentative, se concentreazad pe magnetismul si pe biofunctionalitatea lor, prin legarea 
specifica de peptide amiloide si de alti liganzi prezenti tn proteind, componente majore ale 
placilor de amiloid utilizate in aceste studi. 
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INTRODUCTION 


Currently, nanotechnology has taken a broad 
interest in different branches of biomedicine. In 
order to solve problems with potential risk to 
health, it is vital that different disciplines work 
together, thus strengthening concepts, themes 
and processes, which together propose assertive 
solutions in order to achieve optimal quality for 
the system called Planet Earth. 


The US Environmental Protection Agency (EPA) 
classified particles into three general categories 
with respect to their size, starting with a defined 
range between 10,000 and 2,500 nanometers 
(nm) for those particles called coarse, followed 
by fine particles ranging between 2,500 and 100 
nm, and the last classification included the cate- 
gory ultrafine or nanoparticles (NPs) ranging 
between 100 and 1 nm. It should be noted that 
these nanostructures can be generated from var- 
ious materials, from metal to ceramic compo- 
sites. Regarding the above mentioned, the NPs 
that have adopted a greater interest and detailed 
research in the forefront, are those that in their 
composition have magnetic elements formed by 
iron oxide, since they have biofunctional physical 
properties. Among its most important character- 
istics is its magnetic core accompanied by a pol- 
ymeric shell that has the ability to bind mole- 
cules to its surface, as well as the high ratio be- 
tween the surface area/size, in addition to its 
biocompatibility and easy biodegradation in the 
body (1). 


The term “nano” is used to describe scientific 
areas and technologies that work with materials 
that possess at least a dimension of less than 100 
nm, that is, the construction of structures at the 
nanometric scale with unique properties through 
the manipulation of atoms and molecules, being 
called nanomaterials. Therefore, they can repre- 
sent an optimal model as biomarkers for an early 
clinical diagnosis of malformed proteins or amy- 
loid proteins present in neurodegenerative dis- 
eases (ND), since these pathologies are charac- 
terized by prolonged incubation periods, associ- 
ated with a slow and irreversible fatal evolution, 
thus, preventing the spread of these deposits in 
the brain, which are the earliest key events in the 
progression of diseases and delaying this deteri- 
oration of poor prognosis (2). 


In addition, there may occur various behavioral 
changes, hypersensitivity, tremors, intense itch- 


ing, ataxia, excitability, and seizures; vacuoliza- 
tion, astrogliosis and neuronal death may devel- 
op in the brain. Once the abnormal prion pro- 
teins appear, they bind and form fibers or accu- 
mulations in the central nervous system, called 
amyloid plaques, which may start accumulating 
years before the symptom onset. (3). 


The prion protein, in its normal version (PrPc), 
after being synthesized, is modified in the Golgi 
apparatus and then transported to the cell sur- 
face; it is present in mammalian neuronal mem- 
branes. Recent studies have shown that it is in- 
volved in synaptic transmission, signal transduc- 
tion, antioxidant activity of superoxide dis- 
mutase, neuroplasticity and cell survival. These 
neurodegenerative conditions can develop be- 
cause a person's normal prions spontaneously 
change to the infectious form of the protein 
(PrpSc) and then alter prions in other cells in a 
chain reaction. The difference between the two 
isoforms is that PrPc has 40% a-helices and less 
than 10% £-sheets in its tertiary structure, 
whereas PrpSc has about 50% B-sheets, which 
makes it insoluble in non-denaturing detergents, 
partially resistant to proteinase K and highly 
resistant to sterilization processes, as well as to 
physical and chemical agents capable of degrad- 
ing viral nucleic acids. The amino acid sequence 
of PrPc and PrpSc can be referred to as isoforms 
(4). 

Thus, amyloidoses represent a spectrum of dis- 
eases resulting from the pathological deposition 
of fibrils of about 28 different protein molecules 
including immunoglobulin light chains, polypep- 
tide hormones, transport molecules, transthyret- 
in, amyloid A polypeptide, Tau protein, amyloid 
precursor protein, huntintin and others (5). 


Therefore, for the use of these NPs as biomar- 
kers of amyloid proteins it is of vital importance 
to determine that those new metals with mag- 
netic core components to be used lack cytotoxic 
effects and are absolutely biocompatible; there- 
fore, magnetite is one of the research focuses. 
After being metabolized, the iron ions of these 
particles are added to the iron deposits of the 
organism and eventually incorporated by the 
erythrocytes as part of the hemoglobin. In addi- 
tion, they have a gold coating that protects the 
iron oxide nuclei from oxidation when present in 
body fluids, providing optical properties and a 
surface with a good capacity to be biofunctional- 
ized (6). 
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Magnetite (Fe304) is found disseminated as an 
accessory mineral in many igneous rocks some- 
times forming large masses of ore that are gen- 
erally very titaniferous and appears associated 
with crystalline metamorphic rocks. In mining, 
gold is separated from magnetite, after the sepa- 
ration, synthesis methods are used to obtain gold 
nanostructures. In Colombia magnetite is totally 
wasted, important and considerable amounts of 
magnetite can be found at the end of the pro- 
cesses of the deposits, reaching even more than 
40% in weight of the material treated to obtain 
gold. This percentage of magnetite is totally 
wasted after the fire assays that are carried out 
in an artisanal way, aggravating the environmen- 
tal problem and favoring the continuity of mine- 
ral waste (7). 


MATERIAL AND METHODS 


A literature review was conducted on the repre- 
sentative findings and diagnostic potential of 
AuNP technologies in neurodegenerative diseas- 
es. This review was carried out from a scientific 
database, using ScienceDirect, PubMed, Scopus, 
Web of Science, during the month of March of 
this year. 


Articles written in both English and Spanish 
were included, a search that yielded 50 articles, 
of which 20 were filtered that met the require- 
ments of the study in progress. References be- 
tween 2015-2021 were also considered as relat- 
ed publications of interest. 


The focus of the manuscript is concurrent to the 
ENs that are currently the fourth leading cause of 
death worldwide, advances in science seek to 
make an early diagnosis to the development of 
these. One of the most representative methods 
consists in the design of a supercrystal capable of 
acting as a nanoantenna that identifies the mole- 
cule by means of a biofilm interpolated on the 
surface of the AuNP for the aggregation of a spe- 
cific part in the peptide conformation of the pro- 
tein of interest, then the supercrystal is im- 
mersed with an optical sensor in a sample of 
plasma or centrifuged blood. The sensor then 
generates an extremely high electric field on the 
crystal surface, quantifying its presence (8). 


RESULTS 


The prion theory assumes the existence of two 


foldings for a single amino acid sequence and the 
refolding of normal PrPc by the action of patho- 
logical PrpSc, suggesting a flow of information 
from one protein to another at the level of ter- 
tiary structure. For this reason, prions are the 
only living particles that contradict the central 
dogma of biology (9). In addition, some theories 
assure that PrPc has a viral origin, these affirm 
that the viral gene could belong to a retrovirus 
that infected a vertebrate from which the rest of 
them evolved. Therefore, the gene was incorpo- 
rated into the genome forever. However, despite 
this, there is still no accepted study that fully 
shows what could be the origin of this protein 


(4). 


It should be noted that there is currently no 
function of PrPc that has been specifically de- 
termined. Although some scholars mention the 
possibility, that PrPc protein has a possible role 
in copper metabolism and antioxidant defense. 
In addition, there is evidence that it would have 
enzymatic function of superoxide dismutase 
(SOD), as well as interaction with other proteins. 


Likewise, PrPc in endothelial cells that form part 
of the blood-brain barrier accumulates at cell- 
cell junctions and participates in the transmigra- 
tion of monocytes from peripheral tissues to the 
brain possibly by specific recognition of certain 
molecules on the surface of monocytes (10). 


In some proposed methodologies, such as cul- 
tured cells treated with neuronal growth factor 
(NGF), it is mentioned that PrPc favors neurito- 
genesis through the laminin-PrPc complex, so it 
is thought that it could be involved in ligand 
recognition and cell adhesion, by which prolifer- 
ation and survival signals are triggered in cells. 


PrPc is able to bind to heparins and heparin-like 
compounds. Heparin is a sulfated polyanion 
similar to glycosaminoglycans, which are part of 
the composition of amyloid plaques that arise in 
the presence of PrpSc. Heparin molecules se- 
quester PrPc preventing it from binding to gly- 
cosaminoglycans by competition. It also binds to 
NCAM protein, a neuronal adhesion molecule, 
NF-E2-related factor 2, which is a transcription 
factor, Bcl-2 and apolipoprotein E, a membrane 
protein involved in Alzheimer's disease. In addi- 
tion, this occurs in the clathrin-coated holes of 
the plasma membrane. 


Another protein characterized as a ligand of PrPc 
is the 37 kDa laminin receptor precursor. It was 
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detected that there is interaction of this receptor 
and PrPc both in vitro and in vivo and it is also 
overexpressed in organs that accumulate PrpSc. 
It is currently believed that this is the receptor 
for PrpSc in mammalian cells in vivo, although it 
is most likely not the only one. 


Through its localization in the membrane, PrPc 
could participate in signal transduction path- 


ways. According to some authors, prion infection 
affects the function of calcium channels. 


Nanoparticles represent an appropriate tool for 
potential biomedical diagnostic and therapeutic 
applications due to their ability to be biofunc- 
tionalized and guided to a specific region of the 
organism by an external magnetic field (fig. 1) 


(1). 
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Figure 1. Nanoparticles. Characteristic aspects that make a nanoparticles a sensitive and selective ma- 
terial to be used as a diagnostic technique (1). 


In the same way, since these nanomaterials have 
different usable characteristics and by means of 
different chemical reactions, they can be directed 
to different biological molecules with the final 
objective of being recognized, thanks to ligands 
expressed by molecules of interest, and thus, 
achieve their accumulation to be magnetically 
marked. Due to the limitation imposed by the 
low concentrations of PrpSc in certain biological 
samples, they are not detectable using other 


conventional methods, i.e., those would allow 
their aggregation. 


The NPs are defined as a particles of matter that 
is between 1 and 100 nanometers in size. NPs 
emerged as tools for therapeutic, diagnostic and 
drug delivery applications. They can be synthe- 
sized from a wide range of materials, such as 
polymers, metals or carbon-based molecules. 
NPs are also highly functional due to the ease 
with which their shape, size and surface proper- 
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ties can be modified; they can also be altered by 
binding other substances to the surface or trap- 
ping them within their cavities (11). 


Several tools based on nanobiosensors have 
been designed and tested as markers for the di- 
agnosis of ND by implementing gold, since it is a 
very stable metal also at the nanoscale. It is a 
good conductor of electrons and has a strong 
response when excited by an optical field (12). 


The microspheres signal and detect beta- 
amyloid in patients with NAFLD, where samples 
are collected from cerebrospinal fluid (CSF), se- 
rum and plasma for detection. They help to im- 
mobilize the altered protein, thus promoting 
efficient biomarker function (13). 


Nanodiagnostics is an emerging field of research 
in which NPs are intentionally introduced into 
the human body. The enormous surface-to-mass 
ratio of NPs of interest is of vital importance for 
the study of surface effects of amyloid peptides 
(14). Surface effects have been proposed for 
amyloid protein assembly in vivo, as they may 
explain why amyloid proteins misfold at 
concentrations that are insufficient for peptide 
fibril formation in solution in vitro. The surfaces 
of the NPs provide an external constraint to the 
aggregation of these peptides and thus may act 
to catalyze the aggregation process, where the 
surface itself may accelerate or inhibit amyloid 
peptide accumulation depending on the intrinsic 
propensity for amyloid peptide incorporation 
into solution (15). 


Biological medium 







Nanoparticle 


In figure 2, the expression of biomolecule bind- 
ing to a surface is due to a balance between ad- 
sorption energy gain and entropy loss. Phy- 
sisorption is the main mechanism driving the 
coating of inorganic surfaces by biomolecules in 
biological media. It is based on the attractive 
forces present between the protein or peptide to 
the surface. The forces leading to physisorption 
are electrostatic (Coulomb) interactions between 
opposite charges, hydrogen bond formation and 
Van-der-Waals interactions. Some amino acid 
side chains (e.g. thiols) can also be chemosorbed 
to surfaces leading to essentially covalent bind- 
ing of the peptide. Tuning the properties of the 
protein by changing its sequence can lead to very 
high affinities towards a specific surface. Such 
highly optimized peptides are used, for example, 
to coat the surface of implants to improve their 
biocompatibility. Surface coatings prevent dena- 
turation of native protein structures (16). 


Therefore, magnetite is a very dense, fragile, 
hard mineral with ferromagnetic properties, 
capable of attracting iron and steel along with 
other metals. Any magnetic field is a conse- 
quence of a flow of electrons, its strong mag- 
netism is due to a phenomenon of ferrimag- 
netism: the magnetic moments of the different 
iron cations of the system are strongly coupled, 
by anti ferromagnetic interactions, but in such a 
way that in each united cell there is an uncom- 
pensated magnetic moment. The sum of these 
uncompensated magnetic moments, strongly 
coupled to each other, is responsible for magnet 


Amyloid peptide aggregation 
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— No effect 
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OSI RAMEE } Corona 
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Figure 2. Schematic description: Effects of non-biological media (inorganic solid surfaces or NPs, 
shown in yellow) on the aggregation rate of amyloid peptides or proteins (shown in cyan). Upon con- 
tact with a biological medium, the surfaces of the inorganic NPs become coated with a biofilm, called a 

“corona’. The surface of the NPs and the resulting corona can determine whether the aggregation of 
the amyloid peptide is influenced, e.g. catalysed or inhibited (16). 
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ite being a magnet. In Colombia, alluvial type 
mining, the excavation modality is vertical, ap- 
proximately 5g of gold is extracted daily, as last 
is the separation of magnetite from gold, this is 
totally wasted, without counting that it contains 
interesting amounts of gold in NPs that can be 
well exploited (17). 


On the other hand, the most common disorders 
nowadays are: Parkinson's disease, Alzheimer's 
disease, prion diseases and amyotrophic lateral 
sclerosis, which can be classified as proteinopa- 
thies, synucleinopathies, amyloidopathies and 
taupathies, respectively; therefore, NPAu have a 
potential capability as a possible diagnostic of 
pathological protein aggregation, this could be a 
promising approach in the treatment of such 
diseases. NPs can promote or inhibit protein 
ageregation, depending on coating, shape, size, 
surface charge and concentration. A variety of 
common pathogenic features have been identi- 
fied, such as genetic and environmental factors, 
however, the most common feature of all these 
diseases is protein misfolding in specific regions 
of the brain; they are identified as the intra- or 
extracellular accumulation of aggregates in the 
central nervous system that are abundant in B- 
Sheets (17). 


Amyloidosis is known as a clinical disorder re- 
sulting from extracellular deposits of amyloid 
fibrils in vivo. Amyloid fibrils are highly symmet- 
rical elongated protein aggregates that share a 
pattern of characteristics for their quaternary 
structure. These fibrillar structures, are associat- 
ed with numerous diseases, including Alzhei- 
mer's disease, (A$-peptide, tau protein), spongi- 
form encephalitis (prion proteins), type 2 diabe- 
tes (human islet amyloid polypeptide, hIAPP) 
and Parkinson's (a-synuclein). Amyloid peptides 
are soluble in their native state and only aggre- 
gate under specific circumstances. Whether ag- 
eregated fibrils or soluble intermediates are tox- 
ic in the development of the associated diseases 
is still under investigation. 


One of the hypotheses that amyloid beta pep- 
tides (f$A) of Alzheimer's disease behave like 
prions was published in a paper using an exper- 
imental model with transgenic mice. In these the 
expression of the mutant forms was controlled 
by the promoter of the gene encoding for glial 
fibrillary acidic acidic protein (GFAP) and were 
coupled to the gene encoding for the enzyme 


luciferase, in order to detect and monitor in time 
the brain bioluminescence signals. This was con- 
firmed by Western blot assays, enzyme-linked 
immunosorbent assays and immunocytochemis- 
try, which showed a relative increase in amyloid 
protein, an increase in GFAP protein and a bilat- 
eral distribution of amyloid in both hemispheres 
of the forebrain (5). 


On the other hand, there is also experimental 
evidence that inclusions or Lewy bodies, whose 
main component is a-synuclein, are present in 
Parkinson's disease, and that the development of 
these intracellular aggregates by misfolding of a- 
synuclein can spread cell to cell. These results 
and others have led to the hypothesis that a pri- 
on-like mechanism exists to explain the spread 
of a-synuclein in the nervous system (18). 


The theory of exosomes in the propagation of 
NEs is given by the abnormal aggregation of pro- 
teins that has been implicated in neurodegenera- 
tive processes. The transmission of these protein 
aggregates between neurons is the mechanism 
underlying the progression and pathophysiology 
of diseases. However, the precise mechanism by 
which these aggregates are transmitted between 
neurons is unknown. Preformed protein aggre- 
gates are the seeds of more complex protein ag- 
gregates, which occur during the lag phase of the 
cell cycle, a molecular principle that underlies 
prion infectivity and transmissibility, and thus 
may apply to the interneuronal transmission of 
protein aggregates. The mechanism dependent 
on preformed proteins has not been fully tested; 
but another possibility is that protein aggregates 
may be propagated by interneuronal transfer, 
although this mechanism is not well defined. 
Exosomes play important roles in the interneu- 
ronal transmission of pathogenic proteins in 
neurodegeneration (10). 


The spectrum of clinical signs of these diseases, 
when fully developed, include pyramidal (spastic 
paresis with pyramidal tract signs) and extrapy- 
ramidal dysfunction, and akinetic mutism and 
unresponsiveness. 


The AuNP system is based on the monitoring of 
protein structural changes, i.e. the biomarkers 
exhibit specific receptors that bind to the ab- 
normal protein portions allowing the visualiza- 
tion of protein interactions with the NPs. This 
technique is characterized by its high sensitivity 
and specificity in the early determination of ENs 
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in vitro. To understand the interaction between 
the AuNP and the abnormal amyloid aggregate- 
forming proteins, it is necessary to know that the 
proteins present in the serum sample induce the 
formation of a corona that covers the surface of 
the AuNP, this biocompatibility is due to the fact 
that the instrument contains specific markers for 
such recognition. 


To understand the interaction between the AuNP 
and the abnormal amyloid aggregate-forming 
proteins, it is necessary to know that the pro- 
teins present in the serum sample induce the 
formation of a corona that covers the surface of 
the AuNP, this biocompatibility is due to the fact 
that the instrument contains specific markers for 
such recognition. 


The center of the sphere is composed of magnet- 
ite; ferrous-differric oxide, which has magnetic 
properties that are used as affinity probe with 
misfolded proteins, such aggregation occurs on 
the surface of the nanodevice which is specifical- 
ly directed to the region of the C-terminal do- 
main of the protein. The experimental model 
presents important properties on its surface, 
given the resulting force of attraction between 
the peptide and the surface of the AuNP, forming 
an amyloid aggregation effect; this also implies 
that a secondary ordering mechanism on the 
surface of the NPs is determined by the rate of 
formation of fibrils. 


On the other hand, these assays were carried out 
with the exposure of the AuNP to a solution of 
amyloidogenic peptides with a specific concen- 
tration; the objective was to cover the NPs with 
these proteins. Once the contact of the proteins 
with the AUNP was formed, the suspension was 
observed. In the substrate, a higher intensity of 
detection was evidenced in the C-terminal do- 
mains of the anomalous protein, since the recep- 
tors of the NPs recognized the protein and acted 
as a marker for the detection of the structures 
related to the target point to be analyzed. It 
should be taken into account that NPs are unsta- 
ble at certain pH values or ionic strengths of 
electrolytes depending on their nature (19). 


DISCUSSIONS 


NPs can hinder the self-assembly of peptides into 
amyloid fibrils by binding to specific peptide 
fragments and thus inhibiting their aggregation. 
The ®B-sheet tendency interacts easily with the 


gold surface, whereas other conformations, such 
as a-helices, needed to be deflected. 


Simulations suggest that AuNP binds specifically 
to the C-terminal fragment region; this implies 
that for all peptides, initial contact through a 
charged group with the gold surface leads to an 
upward concentration and local alignment of 
peptide monomers on the surface. This align- 
ment is the potential cause of the formation of a 
first layer of B-sheet-rich oligomers. In all cases, 
the N-terminus shows greater alternation than 
the C-terminus, indicating a binding of the C- 
terminus to a surface, this binding on the surface 
occurs on a short time scale (fig. 3) (16). 


To study this prototype AuNP-based biomarker 
and its applications to treat ENs as a diagnostic 
targeting amyloid fibrils, the methodology in 
which NPs are developed that supports an im- 
mediate binding of the amyloid peptide to the 
gold sensor surface, after peptide adsorption, 
sensors detect and quantify must be elucidated. 
The peptide molecules form a rigid layer on the 
gold surface, suggesting tight binding and struc- 
ture formation on the surface (fig. 4). 


Data from different sources claim that the hy- 
drophobic C-terminal sequence of AB folds into a 
(8 conformation, and that AB fibrils are composed 
of multiple 6 units that polymerize in a parallel, 
in-register orientation (19). 


Regarding the relationship between amyloid 
proteins in different neurodegenerative patholo- 
gies, it has been proposed that common neuro- 
degenerative disorders, such as Alzheimer's dis- 
ease, Parkinson's disease, Huntington's disease 
and their amyloidogenic proteins can self- 
replicate as prions, with a neurotoxic profile in 
the nervous system and are considered as prion- 
like diseases. In fact, Tau, B-amyloid and a- 
synuclein have the ability to spread cell to cell 


(5). 


Although {$A aggregates and a-synuclein aggre- 
gates behaved similarly to prions in experi- 
mental models, there is currently no evidence 
that Alzheimer's disease and Parkinson's disease 
are contagious, in the sense of being transmissi- 
ble between humans. 


In addition to this, prion diseases or spongiform 
encephalopathies are a family of rare neuro- 
degenerative pathologies, the common charac- 
teristic of these diseases is that their etiology is 
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Figure 3. Sequence and structure of the mono- 


meric unit in amyloid fibrils (20). 


linked to misfolding and aggregation of a host 
protein. The most common form in humans is 
Creutzfeldt-Jakob disease (CJD), which has been 
classified as sporadic (eCJD), familial (fCJD), iat- 
rogenic (iCJD) and new variant (nvCJD). eCJD is 
the most frequent, constituting about 85% of the 
cases of prion diseases. More precisely, prion 
diseases are fatal diseases belonging to the 


CONCLUSIONS 


Leu34 : lle32 Lys28 
a 





Figure 4. Simulation: Gold surfaces (gold) as- 
sembled with specific receptors for AB (red) 
interacting with peptide monomers that bind to 
the gold surface. C-terminal receptors are de- 
picted as a green sphere to illustrate favored C- 
terminal binding of the peptide (blue) to the 
NPAu surface stabilized by iron oxide-rich 
magnetite cores (16). 


group of ENs of the brain of animals and humans. 
The normal isoform of the prion protein has 
been identified in mammalian tissues, including 
Sheep, cattle, hamsters, mice and humans, with 
80-90% homology between species and 98% 
homology in sheep and cattle prion genes, which 
would explain the interspecies barrier passage 
event (21). 


1. The advances of nanotechnology in health are dedicated to the design of new diagnostic methods, 
such as AuNP for the early estimation of ENs. For such reason, these NPs are functional to demon- 
strate the existence of an anomalous structure recognized and exhibited by the same, which is 
highly sensitive and specific, since the fused receptor acted as a sensor for the detection of prion 
structures. Therefore, further research studies are required to determine the molecular mecha- 
nisms in which the active functioning of the nanostructures is developed, in order to provide dif- 
ferent target points in the treatment of various biological particles that would be involved in the 


progression of such diseases. 


2. Since this technique is being used as a possible evaluation in the progression of NDs, it is useful 
for the possible generation of treatments, which are focused on the reversion of the nervous sys- 
tem symptomatology and the decrease of isolated amyloid plaques in the brain. Some authors 
propose that the implementation of these molecular biomarkers does not generate side effects in 
the patient, since theyare not neurotoxic and are biocompatible with the normal metabolism in 


the organism. 


3. At present, there is much knowledge about the clinical characteristics and pathogenesis of the 
diseases mentioned above, correlated with their alterations at the molecular level. However, with 
the advent of biotechnology today, it has been possible to design techniques and technologies 
with NPs that allow the identification of specific mutations and provide a diagnosis in individuals 
at risk of being a carrier of a neurological disorder. Taking into account the research models con- 
cerning AuNP, it is possible to infer that the capabilities that make them representative focus on 
their magnetism and biofunctionality with different biological molecules, in this case, by binding 
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specifically to amyloid peptides and other ligands directed to a C-terminal cysteine domain pre- 
sent in the protein, which is the major component of amyloid plaques used in these studies. 
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